Acute ketamine induces hippocampal synaptic depression and spatial memory impairment through dopamine D1/D5 receptors.
Subanesthetic doses of ketamine have been reported to induce psychotic states that may mimic positive and negative symptoms as well as cognitive and memory deficits similar to those observed in schizophrenia. The cognitive and memory deficits are persistent, and their underlying cellular mechanisms remain unclear. We sought to investigate the roles of dopamine D1/D5 receptors and alpha-amino-3-hydroxy-5-methyl-4-isoxazolepropionic acid (AMPA) receptors in hippocampal synaptic transmission and spatial memory impairment induced by ketamine. We examined the effects of subanesthetic ketamine on hippocampal synaptic transmission in freely moving rats. Spatial memory was tested with the Morris water maze. Pretreatment with the D1/D5 receptors antagonist SCH23390 or the AMPA receptors endocytosis interfering peptide Tat-GluR23Y was conducted to examine their capacities to reverse ketamine-induced electrophysiological and behavioral alterations. A series of behavioral observations, including locomotion, prepulse inhibition, and social interaction, were also conducted after ketamine treatment. Ketamine induced synaptic depression lasting at least 4 h at hippocampal Schaffer collateral-CA1 synapses in freely moving rats and long-term spatial memory impairment. Both the effects were blocked by either SCH23390 or Tat-GluR23Y. Ketamine also elicited transient behavioral changes lasting less than 90 min, such as hyperlocomotion and prepulse inhibition deficits. These changes were ameliorated by SCH23390 but not by Tat-GluR23Y. Rats treated with ketamine showed social withdrawal that was also attenuated by either SCH23390 or Tat-GluR23Y. Our results indicate that hippocampal synaptic depression is involved in ketamine-induced memory impairment, and this is modulated by D1/D5 receptors activation and AMPA receptors endocytosis.